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(54) MAGNETIC RECORDING MEDIUM AND MAGNETIC STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic storage device 
capable of recording and reproducing high density information and having 
high reliability. 

SOLUTION: In this magnetic storage device having a magnetic recording 
medium, a driving part for driving the magnetic recording medium in a 
recording direction, a magnetic head consisting of a recording part and a 
reproducing part, a means for moving the magnetic head relatively to the 
magnetic recording medium and a recording and reproducing signal 
processing means for executing signal input o the magnetic head and 
outputted signal reproduction from the magnetic head, the reproducing 
part of the magnetic head is composed of a spin valve type magnetic 
head and the magnetic recording medium is used, wherein its magnetic 
layer is composed of an alloy having a hep structure and consisting 
essentially of Co and >3 mol% and <50 mol% oxide or nitride and has a 
cylindrical structure in which the Co alloy is separated by the oxide or 
the nitride and an easily magnetized axis is essentially oriented in a 
direction nearly parallel to the surface of a substrate. 



.'VIS; 




LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiners decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 



29.09.2003 



http://www1 9.ipdl.ncipi^o.jp/PA1 /result/detail/main/wAAAH3aOb5DA41 31 01651 P1 .htm 



2006/04/13 



Searching PAJ 

[Nomber of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision 
of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9 .ipdl.ncipi.go jp/PA1 /result/<Jetail/main/wAAAH3aOb5DA41 3 1 01651P1.htm 



(19)B*B#HF/5* (JP) (12) & H !gf |f £fc ^ (A) (U)*itti*&W## 

#182001-101651 
(P2001- 101651 A) 



(43)&HB ¥JS13^4J|13B (2001.4. 13) 



(51)IntCL T 




F I 


7-n-h*(**) 


G 1 1 B 5/738 




Gl IB 


5/738 5D0 0 6 


5/39 






5/39 5D0 3 4 


5/852 






5/852 Z 5 D 112 








*m#. »*!H«)«7 OL (£ 11 H) 


(21)ttH#f» 


4fR71 1-282424 


(7i)taaA, 


000005108 










(22)tfigtB 


¥jfcll*plOfl 4 B (1999. 10. 4) 












TtJH his 








SDsa?H»#i»3a8^a-TB28o»ja 














(72)«W« 










#3fc)l|»*ffliitrf:HJ&l»B80#ifi 














(74)ft8!A 


100075096 


















(54) [%9!<Z>«ft] 









(57) [Sift] 

[8?fcfM&] «^asi«»i. c*i*iat§wiSKcigsirr 

SUS&gpi. iai^iS£^fcfiS&fiaS^* Ft, ± 
. ±fBffiaa^ » F ^©{t^A# i ^EfiBEm^ ? F 



m 1 




(swan i mm±icm^$tiicmi<Drmmt. mi 

<DTim±iCl&GiZtifrr>bc cflfctfcWL (10 0) 
li, SS2©T*!U8±«:JBfi£;*ft*^>h c p«J§*WL 

(ii. o ) ffifaofcc o *£j£#£-rs^££^wr 

£St 3 ©T«U1 £ . W 3 ©Tf&Jl ±«C JBfiS 3 tliP^> h c 
p»M*b(ll. 0) EfflLfcCo££fi£#£-r4 
^*SII4B.£C^b^*;fcW^b^*^T£lK14Jl£ 

|g«:>ffL-C3mo l%feLh5 0mo 1%«T-C*«3, lu 
IB«1^(C^ff SftSCo££fifc»£-r.5h c pflt&© 

3ti*ioi?riac o*ijs^£-r-sh c p«jt©^igs 

C £ £*#»£-*- SSBMiBfiWgf*. 
[if*92 ] »S±«:^Stl^oB I «liS*^:«L J1 

«js*/cttc„ b «is©^^4^wr^^ i ©t«ws 

£. m ©TJtt»±tc0JiS;*tt#>ob c c*|*ii<&WL 

(211) fflziutcc r^^s^i-r-s^^wr-s 20 

S&2©T8l»£. m2©T«!«±KJfriR3*l*>oh c p 

(10. o) leisjufcco -r&£ 

£=&^Wr£HI3©T»«£. ^3©TH«J»±{C^S 
n*ohcp»MfK10. 0) WSfoUtcC o££ 

fi£»<b-r s^iss*j <fccK^b«j$yfc{^b!Bj<»: &^*r 
-r*fiaffli££#u ButeKfb«j*fcw^b«j©?ss« 

?KttJl©^7CIR«:*tL/r 3 m o 1 %M±5 0 m o 1 
T-r*0. «rteCo«:^fiS^<!:-r-5hcp«ffi©^ite 
SW«tfiaKfb!gj*fcW^{b^(c <fc -?TfflStc#8tsn*p 
-^MiaC o ££*£#£ T -5 hep tttjg©^feH§ll©fiBtfb 30 

£*1#«£3-S«B^fB&«#., 

CI»^S3 ] BflflBC o £±j£#£-r£ h c p«j§£Wr 
-Sfff3©TiftJItt> Cr, V. Mn©tvrn#>©3cifl* 
25a t%JW±. 5 0 a tK&TFdttU H(tW. M 
o, Ta, Pt, Ti, Nb, A 1 .' Cu, Ru, Pd 
*>£iI«ftfc7c3l**J>£< i^l!20at %«T^W 
UT(,>£ C ££1#©£?-£fij3fcgi 1 $/c«2 KiBS8©fi5 
£iiBi§a«f*. 

[f»*S4 ] Sfi±KM3nfcf 1 ©T«lJg£ . IS 1 40 
©TifcJliiCcj&JiSStijfrob c c«ig*WL (10 0) 
EfpJLfcC r ^^S^<b-r-5^fe*^W-rS^2©TMl 

ji<t. ®2©Ttt«±{c^3ti3&iof c emmzmo 

(100) B2ftL/cAg*/cttA **£/£#£-*-££•& 

(ioo) mfauttBiimos&zsm-rz 

3&3©T«lJf £, 03©T«Wl±«C^$n^oh c p 

mm*mh (i i. o) leifij^/cco^ifis^t-r*^ 

£¥T U . ttKIUbft S fctt3<b^©igKttfiatBl©£7G 
mcftVXZmo 1 %Hh5 0mo 1 %WT-C*0. wT 50 
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IBC o££jj£#£-rSh c p#jg©££«gli«iiflrfBI&fb 

«j$fcttS<b<ejtc«fc -5Tffls«c#8i3tta>ojtffec 0 * 
±ia^£-r-6h c pmm.<D-££&ik(DWt®mmzm& 

£ *«^.fcfittmtBi^g{cfc i^t . mzvm&m 
ttt*. »«±(c^fiSsnfc^i©T»ja£. sbi©tmi 

Jl-tJcj&liSSftjfrob c cm&Zmu (10 0) n*.u 
fcC r £3y£#£-r S£&*d4T*-S*2 ©T*6®£ . 
Jfl2©Tft&»±«:J&JiS3*i*>oh c p«Jt*Wb (1 
1. 0) ffirfi)LfcCo4^fi£^£^-5^«r^W-r-Sm 
3©THW1£. Sf3©T»®±CC^Sti*>-oh c p« 
S«Wl/(ll. 0) ffifabfcCo££jiS# £-T£££ 

cfc &fb8J* fctstSHHIfedflrrSttttM £ 
U mflB^b!g5*/c«^b«5©igS«{ltt®©^7c^«: 
*tU"C 3 m o 1 X£Lh5 0 m o 1 KfiTFCfe *) . buIBSI 
ttJt«c^*3*a-5C o «r^«dc^£-T-Sh c p«tig©^^ 

*>of«riBC o£3E/jS#£TSh c p fltjg©£:fe*£JI©fi& 

ts^» Fift^a^s^? K£. iriB«^sffiat 
^S£*«^/cBSEMiatitilgic*5t^r > mriejsmtassis 
/cttc„ b i«ii©^*$wr-s»i©Tias£. ^1 

©T«!lM±tc^fiR$n^b c c«it*WU (211) 
B2ISJ VtcC r 4^5R53-£-rS^*$Wr *f&2 ©T«6 
®£, »2©T«i±M?h^h c p«jg?:*t 
(10. 0) !BlSjUA:Co«r^E^£-rS^^Wt- 
4^3 ©TflWf £ . 3 ©T«6® ±*C^RS 3 h c 
P^JS€rWb(10. 0) iB|fiIL/cCo«:ifiS^£-rS 
^*SS*J «fc^ig{b^Sfc{^b!gj£ -r *S8f&f 

«?maei{b!Bjs/tt^b!Bj©igg[«isaefeJi©^ 

7C^{c*fLT3mo l%fel±5 0mo 1XKTC*9. 
mffBC o *^fiS^£-T5h c P «lJt©^ISS«HtriBm 
fb«jifc«^b«j{c«i: ortBS«:^f8l3n*>-PH(riBC o 

tclglb-r S^ftSi5£ . IB»ffl^*^ f K £ S^fflfitt^S 

F*»-e^ois^si»m^^ K£. mim&mm 



3 

m±icmmstiiP-ob c cn&zmL, ( 1 o o) taeju 

m2<DTi&m±icmi8.2h.ii>'?f c cflljgfcWU ( 1 o 

tt(ioo) EflLfcB^jto^fc^w-rssfia© 

(1 1. 0) Eft UfcCo££fifc9-<!:-r 
*fl/t3mol%W±50mo 1%WTT*0. SoffiC 

o *3=sx# tnhcp &&<D&&&ikizmmim $ 
fcttSfb&ccj: orfflstc^ms n^itrtBC o 

[000 1 ] 

920¥^ 5 h «±©fa£afgffi£*r-r ssg^Bt^s 20 

[0002] 

[S£*©&fi5] mftmmmmi*<Dm®&2&mticii. 

l*>, v^*^LfcCr^TlftB#(i0Ojffi*a«MK:^ 30 

«£fflC>fcJg^ Cr££T^#J:93c5£ft(llO)E|ti| 
£<L£)fc«\ ®fb^©fft£Brtieft3tf£C 

*„ C©<fc5*r>- KBtmt LTttTa (#58^4-1884 40 
27) -$>Mg0 (J. Appl. Phys. 67 , 3638 (1995)) 

mtom&$itz>&m±i,-c K &*>jg©NiAi££S'-KJS 

©z£AJ&*g£l3*VtC>.S (IEEE Trans. Magn. vol. 30, 
3099 (1992)) . K®±-C«Cr^Tt&f*(211) 

Eft* £ 5 fc#>. iSteBtt xf$f->t ^j£6(c J: «5 a 
0.0)|E|aj££6tf&C£#liJt&<!:&£„ (10.0)I2[oJt> (1 
1.0)fE|6j £ RflL <*S3&lJ§Brt^rSj«rlfiI < fctf^ffift 

&©$✓- KBWtt£ UTttNiAl©^ CoTi (3. Appl. P 50 
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hys. 85 , 4298 (1999)) #$8£3ttT»r>S. 
[0003] M&s A X©ffiSiCttfifttt*S&t4© 
flkflfb. attfe^HfflSf^ffl©igSW>i^FBl^-C*4. © 

5-~ : 7~-&m&M8i1&ft (Appl. Phys. Lett. 52, 51 

2 (1998)) wmm&msi-c&ztmm:. mm 
ns&a&s («Fia^7-98835) -e>. ism&'UTxma 

(#8i¥8-45073) . «fc0fiB^^ttS»©Si^Co!«tt 

^©#A^ 7-331929) a^assim**. 

[00041 ?7~*v-mmm.immiifi 

K«3^X7c-7>^Afi«jK:iBi»J0'Ci,^fc«>. JtiB^&r 
^tft&£IE*:fb;*t*-Cfe. l^-O^iiifcO 2 0=F 
HJW±©ii5SfSge®(c*fL>-C+^«fiflW. &tf 
«fifcaajBib#»6h&lr>. cti«. wmitmcM. 

CttfCttU ^P§^9-81936T«. TMm±iCMtVS*> 

^ mmz&m? zmr. ©aai4B«:jfrdrr s c £ tc «£ 

T. Sm^©fiBE14Jl*ib-5f+^*JHjSS3-li. ftfiMB 

-^5-#£*£6&l>l&-©fiBt4B*>fe»B£ UTfP 

^Fli i Pl0-302242{CWTi-^NiAl^©^- FB £Cr£3&l£ 
#£UfcTttU!©i»Atcj:»). Rffcfll. »fcW**fifr 
■5?ai4H©fiBKbSB«l*i§ffirt^rfil(cBBlfiJ3-S. 

<r 3000x;l/* 7- v FfilTT* D . 400kFClW±©iif 

[0005] 

[«W**»^LJ:5£-rsg8a] J^©J;^CC. V=>- 
* 5 -«Ji&©^(*«ig^ ^ XTttftS^ i«iBliiafS<b 

[0 00 6] *^W©SW»^-^7-«5tt:«:*Jli 

{bS^lft^ffirtlBlfilSif. XffittAfb. 5S«6fl»Jft^Jt 
{b*H-5fc©-c*-S. ctitctO. lSfgSI2ii{C'i&S^ 

&68^ v F4«*^*>*. ^fr^S^b-r-Sci^:^ 
»). l¥*-/>^A:»)204 r ^tr9 h«±©8B®ffiK 
«r^ofc(g®tt©i«^fiB^iet^lg4ffi#|-r -SC i^t? 



[0007] 

pm^^W-TCo^^S^i LtcS&t . 3mol%fcU:. 50mo 

v F£. ±ia®M^ * F £±lB65«f BlijittKjtf u 
rffi#«SfrStf*¥«£. J^b^^* F^©®^IA2> 10 
<t^ss^v^-'y F*e>©a^jM^w^tf^?ta)©fB»s 

TttiBil <«T> S/- F«&H&T> . 0-©T»»i2 
<fc*T> TttJliBS-T) . IB=©TMiBl3 <«T. 
B&B&-T) **N/T«ttBi4WBj«Sftri,>*. flSi. [Hj 

BSfM»*6fc*#»ttv F y ? **ffll6*»6&9> K 
(lo.o^ifii^i-o-rc^. c©fctf>, fl&fbSSfiir&s 

[0008] «14B©C11.0)E|Sjtt. V- FB£ UTMg 

0, NiP, Ta, COCrZr, MiTa, NiNb^^^rflSfiSl,. TUt 
B£bTCr&£^£L>fcbcc1ftit©^»£U * 

m^zzttcxixmrnstiz. ±iBV- FB±-CttCr 
i^£Ti&B# (100)62(61* t S/c». &Ti&B±{cj&i£ 
$ttfchcpflfc£©*WBttx *V f >»UfiSSL-C (li. 
0)lB|6j£<t£ o m.*Pmm<D£j&frT-$>Zca(DWHtV9£j& 

St&i^i^-ttcrJ: 9 fefcofc«>. 4>WJ§aiS-c©co 

omitmmoBfSUfimm^ co^«x t- * * + a 

fiSS(cj;0. oi.Q)EiSi*i*. MKKBBttBJ&JjPfic 40 

Mfbtt. £fctt^b4&ttJ:oT#Sr3*ifctji 
it* c t *i-c * 4, 

[00091 V- FStmi LT«. Cr. X«Cr^T 
^£Cl00)f2t^bi*i*£C<!:)&i-C*fttf. ISfCJWIBl/ 

t/Ctt» Cr . */c»Ctl«:T 

1, Mo, v, W, l^£^LTtg^5£»£ifiin3l±fcbcc 
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[00 1 03 4>niMttttt& UTtt. Co££j3t#£ U * 
«tSMb©fc#>(CCr, V, MNfre>atfhfc4>fc< &*— O 
©7C^*25a«W±. 5tat4!CT£#$-*£&9*'JlC>6 
ft*. 25at3*S|-C«#Rai4{b#^F+^-C*»). 50at%£ 

^£WHfln%Sn& Mo, Ta, Pt, Ti, Nb. Al , 
Cu, Ru, Pd&>f>®tfttfc4>ft< £4> — D©Jc^?r20at36 
«T*»l/TI,»T«>J:l,». 20at3^±@Sthqj«)i*J|» 

fi8ttM©Br-t©20%WTt?ftn«. §il»fiBWfc?:feort^ 

[0 0 1 1 ] Sfc. i*3R£©8*ntt©fit>Ag*4i|iBB<!: 
b-CJI§C>-C*><fcC>. AqOalASaAgt. Cr©a#SaCr=fcffl 
l»"C (aAq-T 2aCr)/V~ 2aCrXi00(30£5£iiO/ct&?- 5 X 
7-/ 9 hS^OTtiSfcfe, ClDO)EB[fiJU&Cr^T 

«3(l00)i3[Sl«:<fc-2.. J:ot, ^■©itc^fiSSnfccoSft 
tt^fextr^+V+JHsRSCCt •) cia.o)BBrSl*i ») . 
hcpBtit©Co^^iti(fflB*fflC»fc»^i|g«l. GofiBf*^ 

*^n>-ci,»n«; fis©7c^^wufcA<i^^*raji-c4> 

[0012] miCfpfflmt LX S AICo, N1A1 , CoTi , Cu 
Rd, MiV, NiTia>6at#f-lfc4>fc< i4>— 0©B,^i§© 

^JSra^fc^Bj^rffl^Sctfe-rifS., cti6©^Bffl<b 
£43j©a*i6<t. Cr©afft6aCr<!:©tSiF2X7-< Ftt 
^tntsJdKKJSfcft, Cl00)iB|fiILytCr^TJ& 

(cJ:»5(ioo)iBiSi*iS„ ^E#«m{b^Bl». 
^ttifeS-c*SA:s{). it^i*S^Otc< <. affir©M$ 
{b^^*s«i$fJ3n-5„ J:-7t, s#isra<b^j±w 
fiss n/c?sat4« 4J©cosaEtt^ ixt^j/+ *ja&<c 

J:»)Cii.0)iBfSj*<b0. M^BW^SrtiBf&lS-li-SC 

citci^t, fittfb^tt^riirt^iSjtciBjajSii-fcttt*: 
«jg©cofi8tt^^i, Kib^j. $/c«^b;gj©&lWB^ 

[0013] ja<bS©«i©iBrtiBisjibwcoBatt^ 

^{C cio . 0)E|fi] * i 6 -5 C 4 tc <t o r MM"C # -S . 

SBEf4B©(io.o)ierSi«. >~ FBt ura,«tjS©NiAi , 

CoTi, CoAl. MiTi, MnV&^^a #^?T b . TtfiB 
iU-CCr*^«-iL>/cbcc«jg©^fe«:0RSU, tfH 
Bi L>tTCo*^S»i L/chcp«it©^fiai4^^*ffl 
(,>£C<!:K:J:o-C!i3i3tt£. V— FB4 UTWiiBB, 
fil@©^^^©fl!sK:. U,«Jg. C, lb «Jg*W 
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«J©8#WBK:J:^-c#Ii3*u fr-^mmWffl&Wttti 
lajtcBBf&l $ tffcft^&©cci»1£££*>6 & SSBffif * 

[0014] ®14®tt»CDCo^{gS*»JifBt»-rnoElfiI 

ztcto, &;jxt£®5ffiMm&imhtiz>. tut. m 

t^4>©£T©Co^iSi§^ffirtIEftOTl>S£>gtt& 
lr>. W&mtp<D<jo£r&W£t UX (ia.o)Eifij Ltcms 

Lr(10.0)iaSjO/cW^{*. «&14Jl©ClJ0.O)ffi;fre>©I5| 20 

- * ©sas <fc o wn« . ±^j*=&f# scw-c 
•j. isst^-f7x % ^ijS^'-fr^©i»-rn-r&oT4>j; 

[0015] ^fifitfctv h 'J 9 * t/T», Si02 , 30 

Ti02. Zrt>2, A1203, Y203#> tl/c^f b$J, £fc«S 

13N4, tin, ZruifihmiititcmimifiHihiK Ctlh 

tmnvmrnu, m&mzmist-rz&imicttLxzn 

olxW±. 50raol%WT^a* LO. 3mol^jffi-C«fiBEtt*g 
S&WI©5J[^fflSfPffl*+^«:fi«{t?#-r, S/c, SOmo 

l». 8BE14ISSS[© s P^eS*S4nn*«8t?«5lft©6^©K 
*#B!*£&9, 10rm£±@S£+#fcffi^X#1£*s 40 
ff6ft&< &£/c*. ^ei[S«4nmW±. lOnm^TT? 

iiia©KR©iiLS£Sab t ^STCM&SrffloriHMO 
7ciOO-200(BBe©*SS*iS©»^^*^^K[S<!: T 

[0016] «i*©i»M#tti L/Ttt. jSBDF^lSlJCJS 
W5rEffljnurSJ^U/c^K^?:3500i^X^^ F«±£ 

u mimMm&artmm t ©aBrx t *3o^x • s 

^>?^7t020¥^^f hJ£Lh©IE»2gSMJ|l«:*5(,> so 
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Jimrse»s£^#^e>ft*©r#* 

^©#fiBtfj#3500x.il'X7 i 9 F<fc«3 4>/h3<fcS£. 
iSfS^ffig (450kFd£U:) T?©fcB;fr&VN*<&9*?* 
U <&t>. */t. Brxt#70#?:*- 5i?P>J;D^:tf 
< fc £ £#J?St6;WgT U 3(rt/-5 5fo>iH'h 

©«^©io(3fc*±£"r£C £«:<*: 9. HUfffcSfcS* 
[0017] fi8ttJt±K:#^£ UT^P3~-15nm©*7 

©?s««i£2~3nni9:w£c£«cj:»K m>m«i*ai?§6 
[ooi8] ±%BM$RimgmT-m^-c^zw£i.^~j f 

©SflStfgffi-fe^SIStt. Sl>©Mfb:fcfijW8IRt&W«:J: 
o-CffifcffcjCc^bT S c £tc<fc -,-C*SftaJfi^b*:£ 

m<DU-)l> FH©HPS (V-ArFMH) «0.l5mnWT 
W*Lk cn«. ^-;l-FHPg**0.15wmWJ:<C^: 
5£»)8i6*sfiTl/, ffrsf ©fttBs> » < ft o 

[00 19] 

[«W©*«6©0SS] <HJS0dl>*S^b^7XS«± 
KlNi-37.5arara^£S'- FJl£r70nrtfKE£bfc©%. 5>> 
:/k-*H^te«fc9l50*C*-CjjDl&U g<CCr-25at*T 
i^^TiftJB&SOrm. Co-34at36Cr<t3fiaJl * 30im (Co-25a 
t%Pt) -(Al 203) 7mo] ^ 14nm. *7-#>&gJ@l 

*8nm. X^tf-CiS^WtC^Ufc. fflE14«fe«i-©®© 

fi8tt®©JSSM©*. RFX^9 ^{C<tO 30tnTorr©^/ 

rx*mi,tcmfc*vmi,ic. dcwt^»ovjcp6-3 

[0020] m2tecocr<Pwmz&j$.i;tc*mmmmf* 
£, ^mm^mmLf^tmrnmi^ic^x. m&*> 
£ M&mBimtcwM utcmm^ jrx'mE.t ©«<** 
m-r. tpwm*Bi8,is-hiM#<Dm&> oc^^rxtt-iso 
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